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464. 


NOTE ON PLANA’S LUNAR THEORY. 


[From the Monthly Notices of the Royal Astronomical Society, vol. xxn. ee 
pp. 211—215.] 


I HAVE been much surprised to find that there is an error of the order my, 
arising from the omission of a factor (1+ +*)", in the expression for ste tS as 
given by the equation (II.) (Théorie de la Lune, t. 1, p. 267), being the equation 
made use of in the theory for the determination of ôu, the perturbation of the 
reciprocal of the radius vector. This error may probably be the cause of some of the 


discrepancies in the terms of the fourth and higher orders, between Plana’s results 
and those of Pontécoulant and Delaunay. 


Plana’s equation (6), t. L, p. 260, is 
—~+6u= ah” 


+f (e, y) Q’e cos (cv — . adv) 


si \f CONE TINET RES saho 


a (e, y) j 
+f(e y) PP (+s)? O, 
if for shortness 


@ =} y — (1 +4 7) cos (2gv — 2 | edo) + dy’ cos (4gv — 4 | odo). 
R” (p. 256) should be 


du udu i A | 
ee wid’ ae h- 7 da —o (1l + s*) 2 Udv 
PAE rt? 1+2 | Udv 
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but, by an error which is implicitly corrected, the o which multiplies (1 + s)? 2 | Udv 


is omitted. Hence the equation (6) becomes 
(dòu it a du dQ _ ay | 
a +2 f Udo) (Fy + bu) =P 10. edo o (1 +s) 2 Udv 


+(1 +2 | Udv) f (e, y) Q’e cos (cv — f adv) 


-0+2 [Ud ffe VAEA A- Laney 
+(142 | Udo) f(e; y) PP (1 +s2)-*@, 
in which equation 
04 Ft Ge PP 26, 245, ao aai 
ve =r ÈA, fe y= +y}, p. 261. 


But retaining for greater convenience the function f(e, y) in two of the terms, 
we have 


arfon 


U, p. 265, 


dou of ŝu) = 


aM 4 {dO s dQ, _ ea, gy% i taf } 
Pah be: D ate is Waal U W o (1+ s*)"* 2] Udv 


+(1+ 2f Udv) f(e, y) Qe cos (cv -| ad) 
—(1+ 2f Udv) 3 (1 +$ fa +s- Za + s-i 


+(142 nee Udo) f(e, y) P+ s-t 


- porn 8) 
a 


- Sata +etaeey te Ud 
+(1+ 2{ Udv) f(e, y) Q’e cos (cv - | ado) 
-0+2 | umara- 


+(142 | Udv) f (e, y) PP +s2)-#®, 
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which is 
a 2/aM 8s dQ 
cd 2 es z) 
oa, Oe du + u dv 
du 
all 5. 


3 a(l +y (1+2 | Udv (destroyed by term infrd) 
+(1+ 2 | Udv) f (e, y) Q’e cos (cv - { adi) 

— M$ (1 +y3)$ fa +s)? -pu +e- 

SMAA Atta | Udo 

+ 3 M(1+y)§ (1+) 2f Udv (destroyed by term suprà) 
+a +2 | Udo) fée, y) P (1 +52) #0; 


or, putting w= : (u, + du), this becomes 


adu ae a »¢ (22 sd 
du, dòu 
- Og) 


JMF ta +s 42] Udv 

+1 +2 | Udo) f(e, y) Qe cos (ev — f wdo) 
-Mat fatta +8) 
+(142 | Udv) f(e, y) Py? (1 +5) 8, 


agreeing with the Formula II. p. 265, except that in Plana’s last term, instead of 
the factor f(e, y) (=A? (1 +y?), we have the factor A? (1+). That is, the last 
term, as given by Plana, should be divided by 1+ ,% And this error is introduced 
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from the formula (IIL) into the formula (IL), p. 267, viz. the incorrect factor 
r3(1 ++)! is there replaced by its value q; whereas, the true value being 23 (1 +y), 


; ; ag 
the factor in (II.) should be = T+7" 


The corrected formula (IL) is 


dèu ai qe oL Í 
mae e -õu =- Q i Far hale adv) 


+q fa +s)? ve (1+ st 
setter (tye 
— 2p? {ie + 8+ g(1+82)-#- se a “pcos (0v — - | sao f R, dv 
~ Poy (1 +9) (1 +83)78 (1 2p | R,dv) x 
{3 y? — (L+ 49°) cos (290 — 2 | dv) + 497 cos (ge 4 eao)} 


Observing that P is of the order m’, and that q is approximately equal to unity, 
2 
the error in oo 4 Bu is of the order m*‘, as noticed above. It may be right to 
mention that I obtained the correction in the first instance by starting from the 
fundamental equations, and not as here from the intermediate equation (6), so that 
there is not in that equation any error afterwards implicitly corrected in the trans- 
formation to (ILY. 
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